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NASA EARTH EXCHANGE 

NEX	
  is	
  a	
  virtual	
  collabora>ve	
  that	
  brings	
  scien>sts	
  
together	
  in	
  a	
  knowledge-­‐based	
  social	
  network	
  
and	
  provides	
  the	
  necessary	
  tools,	
  compu>ng	
  
power,	
  and	
  data	
  to	
  accelerate	
  research	
  and	
  
innova>on.	
  



•  Develop	
  high	
  resolu>on	
  climate	
  projec>ons	
  data.	
  	
  
	
  	
  	
  	
  	
  	
  Empower	
  the	
  community	
  for	
  crea3ng	
  a	
  high	
  resolu3on	
  downscaled	
  climate	
  

	
  projec3ons	
  data	
  set	
  useful	
  for	
  climate	
  impact	
  assessments.	
  

•  Develop	
  climate	
  change	
  indicators	
  and	
  monitoring:	
  	
  

	
  Analysis	
  of	
  long-­‐term	
  satellite	
  data	
  for	
  the	
  U.S.	
  to	
  quan3fy	
  spa3al	
  and	
  temporal	
  
	
  pa?erns	
  in	
  indicators	
  of	
  terrestrial	
  ecosystem	
  condi3on.	
  

•  Facilitate	
  climate	
  impacts	
  modeling:	
  	
  
	
  Facilitate	
  ensemble	
  modeling	
  experiments	
  to	
  quan3fy	
  changes	
  in	
  biogeochemical	
  
	
  cycling	
  in	
  response	
  to	
  changes	
  in	
  climate	
  as	
  well	
  as	
  land	
  use.	
  

NCA@NEX Objectives	
  



NEX Enabling the National Climate Assessment 
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  Promo>ng	
  consistency,	
  repeatability,	
  	
  

and	
  transparency	
  in	
  global	
  change	
  science	
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Bias-­‐Correc>on	
  Spa>al	
  Downscaling	
  

Not	
  necessarily	
  NASA’s	
  strength,	
  but	
  highly	
  
desired	
  by	
  the	
  community	
  

Ac>vity	
  1:	
  Crea>ng	
  high	
  resolu>on	
  (downscaled)	
  climate	
  projec>ons	
  



Ensemble	
  mean	
  and	
  spread	
  of	
  the	
  downscaled	
  CMIP5	
  climate	
  variables	
  for	
  conterminous	
  
US:	
  (Top)	
  annual	
  maximum	
  temperature;	
  (Bo?om)	
  annual	
  total	
  precipita3on	
  	
  



2000	
  

2100	
  

Distribu3on	
  of	
  the	
  downscaled	
  data	
  

From:	
  GSFC/NCCS	
  
Format:	
  Earth	
  System	
  Grid	
  (ESG)	
  
API	
  from	
  Google	
  Earth	
  Engine	
  

Output	
  variables:	
  
Ave	
  Max	
  Temperature	
  
Ave	
  Min	
  temperature	
  
Total	
  Precipitaiton	
  
Ave	
  Humidity	
  

Ave	
  Solar	
  Radia3on	
  

Individual	
  model	
  outputs	
  
Ensemble	
  means	
  

Percen3les	
  
Volume:	
  22TB	
  

Input:	
  35	
  CMIP5	
  models	
  
Downscaling	
  method:	
  BCSD	
  

Temporal	
  Resolu3on:	
  Monthly	
  
Spa3al	
  Resolu3on:	
  800m	
  

Temporal	
  Resolu3on:	
  2006-­‐2100	
  
PRISM	
  data	
  for	
  bias	
  correc3on	
  

July	
  Max	
  Temperature	
  



Ac3vity	
  2:	
  Historical	
  AVHRR	
  data	
  analysis	
  

GIMMS	
  AVHRR	
  NDVI,	
  1981	
  –	
  2011	
  

Special	
  issue	
  of	
  open	
  journal	
  "Remote	
  Sensing”	
  

35	
  manuscripts	
  in	
  prepara3on	
  

All	
  codes,	
  intermediate	
  results	
  to	
  be	
  available	
  on	
  NEX	
  

All	
  workflows	
  used	
  in	
  genera3ng	
  the	
  manuscripts	
  
will	
  be	
  available	
  on	
  NEX	
  

Focus	
  on	
  phenology	
  and	
  produc3vity	
  



Ac3vity	
  2:	
  Historical	
  Landsat	
  data	
  analysis	
  

Map	
  of	
  Leaf	
  Area	
  Index	
  (LAI)	
  generated	
  using	
  
Landsat	
  Thema3c	
  Mapper	
  data	
  and	
  a	
  modified	
  
MODIS	
  LAI/FPAR	
  algorithm	
  

Landsat	
  Thema3c	
  Mapper	
  1984-­‐2012	
  

Monthly	
  composites	
  of	
  surface	
  
reflectances	
  

Biophysical	
  products	
  such	
  as	
  LAI	
  

Focus	
  on:	
  

	
  Land	
  cover	
  changes	
  
	
  Migra3on	
  of	
  ecosystems	
  
	
  High	
  al3tude	
  ecosystems	
  
	
  Forest	
  mortality	
  



Extending	
  the	
  MSTMIP	
  (ongoing	
  VEMAP	
  style	
  
experiment)	
  modeling	
  into	
  the	
  future	
  

Ac3vity	
  3:	
  Climate	
  impact	
  modeling	
  

Early	
  growing	
  season	
  
Feb	
  -­‐	
  May	
  

Late	
  growing	
  season	
  
Jul	
  -­‐	
  Oct	
  

BIOME-­‐BGC	
  Simula>ons	
  of	
  Gross	
  Primary	
  Produc>on	
  (GPP)	
  
Differences	
  in	
  GPP	
  between	
  2000’s	
  and	
  2080s	
  



NEX	
  Resources	
  available	
  to	
  the	
  community	
  
Data	
  sets:	
   	
   	
   	
   	
  	
  

	
  35	
  CMIP5	
  model	
  outputs	
  

	
  30	
  yr	
  AVHRR	
  (1981-­‐2011)	
  

	
  1972-­‐2012	
  Landsat	
  (over	
  1.8	
  million	
  scenes)	
  
	
  800m	
  Downscaled	
  CMIP5	
  data	
  

Models:	
  

	
  BGC	
  

	
  LPJ	
  
	
  VIC	
  

	
  TOPS	
  

	
  RegCM	
  

Tools	
  

	
  CDAT	
  visualiza3on	
  
	
  VisTrails	
  workflow	
  management	
  



 Academic Institutions 

1.  Walter Jetz, Yale University 
2.  Andy Hansen, Montana State U 
3.  Y.Q. Yang, U of RI 
4.  R. Waring, Oregon State 
5.  Steve Running, U of Montana 
6.  Scott Geotz, WHRC 
7.  Debbie Huntzinger, U of Northern 

Arizona 
8.  Ranga Myneni, Boston U 
9.  Sam Goward, U of Maryland 
10.  Ed Maurer, Santa Clara U 
11.  Randy Wynne, Virginia Tech 
12.  Balaji Rajagopalan, U of Colorado 
13.  Jonathan Overpeck, U of Arizona 
14.  Dan Cayan, Scripps Inst. Of 

Oceanography 
15.  Larry Band, U of North Carolina 
16.  David Roy, South Dakota State U. 
17.  Ralph Keeling, Scripps Inst. Of 

Oceanography 

Federal Agencies/labs 

1.  USGS, Jeff Morisette, Prasad T. 
2.  NOAA, Marty Hoerling, Eric 

Danner, Mark Eakin 
3.  USBR, Levi Brekke 
4.  USFS, Warren Cohen, Jessica 

Haas 
5.  EPA,Don Hodge 
6.  USFWS,Tom Oliff 
7.  CASI team, Cristina Milesi 
8.  NPS, John Gross  
9.  LLNL, Phil Duffy 

Non-Profit 

1.  Climate Central, Bridget Thrasher 
2.  Cal Academy of Sciences, Healy Hamilton 
3.  John Musinsky, Conservation Int. 

Community Engagement	
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Work	
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  impact	
  modeling	
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